Environmental factors have strong influence on activity of alpine ungulates. However, the presence and activities of people in high mountains have been growing rapidly and have led to the advent of human-induced factors, which may modify the time budget. In this study, we examined the influence of natural and human-induced factors on the daytime budget of Tatra chamois Rupicapra rupicapra tatrica. On average, chamois spent 46% of their time foraging, 40% resting, 13% moving around and 1% on social behaviour. The amount of time devoted to particular categories of behaviour was influenced by the time of day, herd size, weather conditions and human disturbance. Human disturbance and the time of day had the highest effect on the proportion of foraging in the daytime budget, which increased as the day progressed and at greater distances from the nearest hiking trail. These two factors also increased the amount of time spent resting, which peaked during the afternoon hours and at greater distances from the nearest trail. The time spent moving around decreased with increasing herd size, distance from the nearest trail and as the day progressed. Males devoted less time to foraging and more to resting and moving around than females. The intensity of human-induced factors is particularly important for a population inhabiting a small, isolated area, as is the case with strictly high-mountain species.
Introduction
The amount of time individual animals allocate to mutually exclusive activities is known as their time budget. It depends on inter-and intraspecific interactions, on the prevailing abiotic conditions (Willmer et al. 2005) and also on the features of an individual animal, such as condition, sex and age. Deciding which activity to undertake depends on the needs and capabilities of a given individual and the availability of time and energy; in consequence, this affects its behaviour and governs its adaptability to the surrounding environment (Illius et al. 2002) . The duration of particular activities is a trade-off between necessary activities and those feasible at a given moment (Lind & Cresswell 2005 , Sansom et al. 2009 ).
In most species of social ungulates, males and females live separately except during the reproductive season (Côté et al. 1997 , Ruckstuhl & Neuhaus 2002 , Singh et al. 2010 ). This sex-dependent spatial segregation emerges from their different purposes in life: females are responsible for breeding success and raising young and males for reproductive success achieved by the transfer of genes best adapted to a given set of environmental conditions (Clutton-Brock et al. 1987 , Bon et al. 1992 , Pelletier 2005 . Sexual segregation and the ability to form herds are also affected by predation and the availability of food (Jennings & Evans 1980 , Dehn 1990 . Females escorting young are exposed to a greater risk of predation than adult males, so behaviour is first and foremost governed by the need for safety; once this is assured, then the quality and availability of food become the prime concern. Consequently, family herds are more active in the search for food (Young & Isbell 1991 , Bleich et al. 1997 . In contrast, the larger and stronger males may remain in habitats with superior food resources even when the threat of predation exists (Main & Coblentz 1990 , Miquelle et al. 1992 . Other hypotheses explaining sexual segregation in ungulates predict that females of sexually size dimorphic ungulates are expected to select high quality food resources to meet their higher relative metabolic rates, in comparison to males, which may be more efficient in extracting sufficient energy from food resources with a lower quality (Main et al. 1996 , Ruckstuhl & Neuhaus 2002 . However, due to the trade-off between food quality and quantity on one side and the predation risk on the other side, ungulates show different use of habitats according to sex and age classes (Grignolio et al. 2007) .
Predation interferes with the realisation of the time budget (Elgar 1989 , Abramsky et al. 2002 . Repeated disturbance, for example, being scared away, can adversely affect the balance of energy gains and losses which an individual invests in a particular behaviour or reduce reproductive success as expressed by the number of offspring. The energy wasted as a result of disturbance is kept to a minimum by herd formation: this dilutes the consequences of disturbance among the members of the herd and increases communal vigilance (Messier & Barrette 1985 , Hebblewhite & Pletscher 2002 . The strategy of herd formation enables each individual to participate in different activities, enhancing defensive effectiveness or achieving a dilution effect and/ or confusion effect (e.g. Baruzzi et al. 2017 ). However, living in groups is expected to lead to increased interactions between individuals competing for resources such as food or sex partners and may also attract more predators (Beauchamp 2014) .
Climatic conditions can directly affect animals by altering their physiological, behavioural or ecological reactions. On warm, windless days in arctic or alpine environments, the morning activity of large herbivores can peak earlier and their evening activity later, because their level of heat tolerance is lower than that of species adapted to warmer climates (Belovski & Slade 1986 , Aublet et al. 2009 , Bourgoin et al. 2011 , Brivio et al. 2016 . When temperatures are low, or rain or snow is falling, the animals may remain relatively inactive in order to save energy (Loe et al. 2007 ). Availability of food resources can also change the proportion of foraging in the time budget (Moncorps et al. 1997) .
Besides natural factors like climatic conditions, spatial differences in availability/dispersion of food resources or predation pressure, the time budget may be modified by human factors (Podgórski et al. 2013) . Pressure due to the activities of hikers, climbers, skiers and the like is present in protected areas, too: the Tatra National Park (southern Poland) is visited by 2.7 million people annually (Czochański 2002) . The almost incessant presence of such large numbers of people on the 270 km of marked hiking trails must affect behaviour and ecology of wild animals, including the Tatra chamois Rupicapra rupicapra tatrica (Zwijacz-Kozica et al. 2013 , Pęksa & Ciach 2015 .
As a consequence, the Tatra chamois population is exposed to a set of natural and human-induced factors that may influence its time budget. The opportunity of simultaneously analysing the influence of a broad spectrum of coexisting factors on the time budget of a species inhabiting a protected area creates a model research system. The aim of the present work is to characterise the daytime budget of the Tatra chamois and to evaluate the influence of the natural factors shaping it, i.e. herd size, time of day, weather and age-sex composition. At the same time, we set up the hypothesis that the anthropogenic factor, i.e. the presence of people on hiking trails within areas used by chamois, is an important factor determining the daytime budget of these ungulates. Previous studies have suggested that humaninduced disturbance has significant impact on the population of Tatra chamois (Zwijacz-Kozica et al. 2013 , Pęksa & Ciach 2015 . Our study evaluates whether the touristic disturbance may increase the proportion of time chamois devoted to movements, while reducing the proportion of time spent foraging and resting in the vicinity of hiking trails. If so, this study may be turned to practical use for controlling the movement of people in areas of great natural value.
Materials and methods

Study area
The Tatras (Carpathians) are the highest mountains in central Europe; they are the only alpine-type range between the Alps and the Caucasus. The Tatra foothills lie at an altitude of around 900 m amsl, while the highest peak, the Gerlach, is at 2655 m amsl. The Tatras cover an area of ca 800 km 2 : 20% of this is in Poland, the remainder in Slovakia. The whole Tatra massif is protected in the form of national parks: the Slovakian Tatranský Národný Park was formed in 1949 and the Polish Tatrzański Park Narodowy (Tatra National Park-TPN) came into being in 1954. In view of the high level of biodiversity in the Tatras and their unique geomorphology, these mountains have been designated an International Biosphere Reserve and are one of the areas protected by the Natura 2000 network.
The climate of the Tatras is shaped by air masses of different provenance; consequently, the weather can be extremely variable. Sixty-five percent of the air masses flowing towards the Tatras during the year are of polar-maritime origin, while 20% are polar-continental, 6% arctic and 3% tropical. These conditions give rise to abrupt changes in wind strength and direction, cloudiness and the appearance and intensity of precipitation (Limanówka et al. 2008 ). In the alpine zone of the massif, the mean annual temperature is − 0.7°C, there is snow cover for an average of 221 days in the year, and the annual total precipitation is nearly 1800 mm.
The climate-vegetation zones in the Tatras change with altitude. At lower elevations (below 1550 m amsl), there are forests dominated by Norway spruce Picea abies, while higher up there is dwarf pine Pinus mugo scrub (to 1800 m amsl). Higher still there are alpine meadows (1800-2200 m amsl) and above them, rocks. Roe deer Capreolus capreolus, red deer Cervus elaphus and wild boar Sus scrofa are present in the Tatras, but they make only sporadic visits to the grasslands above the tree line. Large carnivores (wolf Canis lupus, brown bear Ursus arctos and lynx Lynx lynx) and raptors (golden eagle Aquila chrysaetos) are also present in the study area. As many as 2.7 million people visit the Polish Tatras every year (Czochański 2002) . Hiking activity peaks in July and August, which are the summer holiday months (Pociask-Karteczka et al. 2007) . Visitors are present on the trails from dawn to dusk, but the highest intensity of tourist activity takes place between 10 am and 2 pm (Buchwał & Fidelus 2010) .
Target species
The Tatra chamois is a subspecies threatened with extinction (IUCN category EN-endangered) (Shackleton 1997) . It has a small island-like distribution range of some 300 km 2 that is limited to the highest parts of the Tatras (Jamrozy et al. 2007 ). In the 1990s, its numbers fell rapidly from over 1000 animals to barely 200, which caused its threat category in the Polish Red Data Book to be raised to CR-critically endangered. At present (2017), the entire population of the Tatra chamois has recovered to the number of ca 1300 animals (TPN-unpublished data). Results of annual inventories of Tatra chamois conducted in Polish and Slovakian national parks indicate that during the study period (2008) (2009) (2010) , a population size of approximately 750 individuals was estimated, from which 150 were recorded in the Polish part of Tatras (TPN-unpublished data) .
The whole population of Tatra chamois inhabits the national park area, which are subject to passive conservation. Unlike other subspecies of the chamois (Knaus & Schröder 1975 , Clarke 1986 ), the Tatra subspecies spends the whole year almost exclusively in the open areas above the tree line and the dwarf pine zone; it does not undertake seasonal vertical migrations (Jamrozy et al. 2007 ). The island-like nature of the Tatras and their separation from other alpine-like mountain ranges means that the Tatra chamois population is isolated and has a distribution restricted entirely to the highest parts of these mountains. The legal protection of the subspecies and the additional protection afforded by the area's national park status guarantee the population and its habitat complete protection. The chamois as such are not hunted, nor is their habitat open to hunters, and instances of poaching are extremely few and far between (Jamrozy et al. 2007 ).
Field methods
Direct observations of chamois were made from early June to late September in 2008-2010. The fieldwork was carried out in the two main regions of the subspecies' occurrence, which coincide with the areas subject to the strongest tourist pressure in the Polish Tatras. These are the Czerwone Wierchy range (2096 m amsl), along which runs a wellfrequented hiking trail, and the vicinity of the Kasprowy Wierch peak (1987 m amsl), to which tourists/hikers can reach along several trails or directly by cable car. In both regions, the observer walked along fixed transects (routed along hiking trails), cutting across the areas where chamois occur (Fig. 1) . The transect in the Czerwone Wierchy was 15 km long and covered a relative height of 1200 m, while that in the Kasprowy Wierch region was 18 km long, covering a relative height of 1050 m. Each transect walk began at 06:00 CET and lasted 6-7 h, although long observations of the chamois could prolong it to as much as 14 h. Surveys were done twice a week. A total of 104 surveys were carried out on each transect. To reduce the problem of pseudoreplication, consecutive walks started at opposite ends of the transects to rise the chance of finding different herds (as a herd we considered either group of two or more animals or single individual). Due to the legal restrictions (high regime of protection) and the conservation needs (low population size), the animals remained unmarked.
Behavioural observations were carried out by scan sampling with instantaneous recording (Martin & Bateson 2007) . Walking along the transect, the observer started watching a herd through binoculars (10 × 42) as soon as it came into view. The observation of a particular herd ceased after 4 h or earlier when visual contact with it was lost. After the end of the sampling bout (observation session), the observer resumed his walk along the transect in search of further animals. If the herd was recorded again during the same walk, it was excluded from further observation. Since the animals remained unmarked, we used clues as herd size, age-sex composition and natural marks of individuals (horns size and shape, the coat colouration) to recognise particular herd. The behaviour of each individual chamois was recorded at 10-min intervals, 10 s being allotted to categorising the behaviour of each animal. Four categories of behaviour were distinguished: (1) foraging (animals remained at one spot or walked slowly around while consuming portions of food), (2) resting (animals were lying on the ground, ruminating or sleeping), (3) moving around (a directed change in position over a distance without consuming portions of food, i.e. walking or running between valleys/ridges) and (4) social behaviour (interactions, play and communal behaviour, such as animals chasing one another within the herd, jumping up and down, animals sliding on their hind-quarters over patches of snow, mutual sniffing). The ages of the chamois (young, including kids and yearlings, or adult), their sex and herd size were also recorded during each observation bout. The age and sex identification was based on the morphology, i.e. the body size and silhouette, the head and horns size and shape and the coat (fur) colouration (Jamrozy et al. 2007 ). The positions of the herds observed were marked on a map. The 144 sampling bouts performed during 232 h yielded 16,025 scan samples (records of behaviour).
The weather conditions during each observation bout were recorded, the following categories being applied: cloudiness: 1-cloud cover 0-33%, 2-33-66%, 3-66-100%; rainfall: 1-none, 2-drizzle, 3-a heavy downpour (thunderstorm) or continuous rain; wind: 1-no wind or a gentle breeze, 2-a moderate wind, sufficient to raise dust or small fragments of plants, 3-a strong wind: its whistling was clearly audible and the observer had to make a physical effort to move against it.
Data handling and analyses
Observations in which animals were observed for less than 10 min were discarded. The mean sampling bout duration was 96.7 min (SD = 64.3, n = 144). For each sampling bout, the scan samples of all individuals from a given herd referring to particular categories of behaviour were summed. In order to eliminate the effect of different bout durations of observations of particular herds, the proportion of behaviours in the daytime budget is expressed as a percentage (the sum of a herd's behaviours was 100%). Percentages were rounded to the nearest integers, in turn allowing us to analyse them through generalised linear models with Poisson errors (link function: log) (Bolker et al. 2009 ). As 0 and positive integers between 0 and 100 may be ascribed to count data, we feel confident that such an approximation did not alter the biological meaning of our results. The percentage (integer) of each behavioural category, i.e. (1) foraging, (2) resting, (3) moving and (4) social behaviour, was thus treated as a response variable. The explanatory variables were time of day, weather conditions (i.e. cloudiness, rainfall and wind), herd size (the number of animals in a herd) and distance from the nearest hiking trail, which was treated as an index of human pressure. The distance of a herd from the nearest hiking trail was calculated using ArcGIS software (ESRI 2005) in the flat system without regard for relative height, assuming that this is the distance of the centre of the herd at the start of observations from the nearest hiking trail. The age-sex composition of a herd was used as an explanatory variable. Based on the collected data, two age-sex categories were distinguished: (1) groupings consisted of males only or (2) groupings consisted of females with young (kids and/or yearlings). Groupings consisted of females only were not recorded during the study. In model building females with young category was used as a reference level. Time of day was expressed as the hour in the middle of the observation bout of a particular herd. Principal component analysis (PCA) was used to define the index characterising the weather conditions within the sampling scan. From the variables cloudiness, rainfall and wind (each variable was expressed on a three-point scale), two components were obtained, which were used as new variables: Weather PCA1 and Weather PCA2 (Table 1) . Both of these variables explained 52.9% of the total variance. Weather PCA1 was a predictor of high cloud coverage and intense rain, while Weather PCA2 indicated windy conditions with low cloud coverage and less intense rain.
Sex-age herd composition was used as a discrete predictor variable, while time of day, weather conditions, herd size and distance from the nearest trail were used as continuous predictor variables. Distance from the nearest trail considered as an estimate of human disturbance was used as a main effect, and its interaction with herd size and time of the day was tested in the model for each of the behavioural categories. To control multicollinearity between variables, Pearson's correlation coefficients matrix was calculated (McGarigal et al. 2000) . None of the variables correlated (r ≥ 0.5) to one another. Since the response variables were expressed as a percentage of the total daytime budget, three separate models were run for each of the behavioural categories (except for social behaviours, which were excluded from the model building, since this category was recorded in only a small number of observation bouts). As response variables are not independent (the sum of three main activities is approaching 100%), the presented models are considered separately.
Generalised linear models imply linear relationships between any dependent variable and its predictors. However, daily activity budget of chamois may also change in a nonlinear manner. Thus, as a further step, we also explored whether distinguished behavioural categories showed potential, non-linear variations by using generalised additive models (Hastie & Tibshirani 1990 , Schimek 2000 . A smoothing spline was applied to visualise the relationship between the chamois' behaviour and (1) time of day; (2) herd size; and (3) distance from a trail. The statistical procedures were performed using Statistica software (StatSoft 2011).
Results
Tatra chamois spent an average of 45.7% of their daytime budget foraging (Fig. 2) . Another 40.0% of the time was spent resting and 12.8% on moving around; social behaviours accounted for only 1.5% of the daytime budget. Mean and median herd size was 8.8 individuals (± 8.4 SD) and 5 individuals (quartile range 2-16), respectively. The largest herd consisted of 29 individuals.
Time of day, distance from the nearest trail, herd size and the sex structure of a herd all influenced the proportion of time the chamois spent foraging (Table 2 ). This proportion increased during the day and with greater distance from the nearest trail (Fig. 3) . The proportion of time foraging (ca 50%) was high and relatively constant in herds of more than ten animals (Fig. 3) and at distances between 150 and 400 m from the nearest hiking trail (Fig. 3) . At distances greater than 400 m from the nearest trail, the proportion of time spent foraging dropped. Interaction between distance to the nearest trail and time of the day had the highest effect on the proportion of foraging in the daytime budget (Table 2) , indicating the effect of trails is influenced by the time of the day. Weather conditions had no effect on the proportion of time the chamois spent foraging (Table 2) . Males spent less time foraging than females (Table 2, Fig. 4 ). The amount of time spent resting was affected by time of day, distance from the nearest trail, herd size and the sex structure of the herd (Table 3 ). In particular, it increased during the day, culminating in the hours after noon (Fig. 3) . Proportion of time resting increased along with the distance from the nearest trail. The proportion of the daytime budget devoted to resting was relatively constant and high (ca. 40%) at distances greater than 150 m from the nearest trails (Fig. 3) . Interaction between distance to the nearest trail and herd size had significant effect on the proportion of resting in the daytime budget (Table 2) . Weather conditions had no effect on the proportion of time the chamois spent resting (Table 3) . Males devoted more time to resting than females (Table 3 , Fig. 4) .
Time of day, distance from the nearest hiking trail, herd size and weather conditions affected the proportion of time the chamois spent moving around (Table 4 ). The proportion of this behaviour in the daytime budget declined until the afternoon hours, but rose again in the evening (Fig. 3) . The larger the herd (Fig. 3) and the greater the distance from the nearest trail (Fig. 3) , the less time spent in moving around. The proportion of time spent moving around was at a relatively low but constant level in herds consisting of more than 15 animals and at distances greater than 100 m from hiking trails. Interaction between distance to the trail and time of the day has the highest effect on the proportion of movement in the daytime budget ( Table 2 ), indicating that the effect of trails is strongly influenced by the time of the day. Intense rain and high cloud coverage decreased the proportion of time spent moving (Table 4) . Males spent more time moving around (Table 2, Fig. 4 ).
Discussion
The results of this work show that the diurnal activity of the Tatra chamois is influenced by a series of natural factors, i.e. weather conditions, herd size, time of day, sex structure, and also human-induced ones like distance from the nearest hiking trail. Nearly half of the Tatra chamois' daily time budget is taken up by foraging. This activity intensifies in the afternoon and evening hours-this is a well-known phenomenon among ungulates (Cederlund 1989; Shi et al. 2003) . The studies carried out in the 1960s on Tatra chamois (Briedermann 1967 ) and recent reports on Alpine chamois Rupicapra r. rupicapra (Brivio et al. 2016) showed that these ungulates exhibited an additional early-morning Table 3 Effects of herd size, agesex composition, weather, distance to the nearest hiking trail and time of day on the proportion of time resting of Tatra chamois Rupicapra rupicapra tatrica during the summer season (Tatra National Park, Carpathians) Herd size − 0.01 0.00 0.000 Fig. 4 Sex-related differences in the daytime budget of the Tatra chamois Rupicapra rupicapra tatrica during the summer season (Tatra National Park, Carpathians)
foraging peak: the present work has not confirmed this. The lack of such a morning foraging peak could be due to disturbance on the part of hikers walking the trails already from the early hours of the morning (Frid & Dill 2002) . Nocturnal foraging was thought to be rather rare and occur only where the chamois are subject to additional stress (Briedermann & Štill 1976) . In the Western Caucasus, chamois were found to be foraging actively at night, but this was the result of serious disturbance (hunting) during the daytime (Nassimowitch 1949) . However, recent data on the activity of Alpine chamois in areas where large terrestrial predators are absent (assuming low level of natural disturbance) indicates that nocturnal activity was detected throughout the year, increasing during autumn (Brivio et al. 2016 , Carnevali et al. 2016 . Tourist pressure in the Tatras has an adverse effect on the chamois population (Zwijacz-Kozica et al. 2013 , Pęksa & Ciach 2015 , which could have led to permanent changes in the animals' behaviour and to a considerable increase in foraging in the evening and presumably also at night. However, further research should be conducted to assess how human disturbance might affect spatio-temporal activity of a diurnal ungulate. Disturbance can cause a significant decline in the amount of time spent foraging (Gill et al. 2001 , Namgail et al. 2007 . The proportion of the Tatra chamois' daytime budget taken up by foraging was nearly 50% in the case of herds consisted of females with young and nearly 30% in the case of groupings consisted of males. These figures are somewhat lower than those recorded for the Cantabrian chamois Rupicapra pyrenaica parva (53% for females and 37% for males) (Perez-Barberia et al. 1997 ) and for Apennine chamois Rupicapra pyrenaica ornata (60% for females and 63% for males) (Ferretti et al. 2014) . This lower proportion of foraging in the daytime budget of the Tatra chamois may be due to the density of hiking trails in the Tatras (2 km of trails/1 km 2 area), which means that the animals are very frequently disturbed (Zwijacz-Kozica et al. 2013) . This is especially true in the middle of the day, when numerous tourists reach the refuge of the Tatra chamois. It was confirmed by our study, in which the effect of the distance to the nearest trail on daytime activity budget was influenced by the time of the day (a strong interaction between the distance to the nearest hiking trail and time of day). However, the foraging proportion can also drop when temperatures and solar radiation increase during the hot summer months (Bourgoin et al. 2008 , Mason et al. 2014 . This is particularly visible in adult males which, because of their larger body sizes, are more sensitive to high temperatures and solar radiation levels. As a result, the males move to higher-lying locations in the mountains or seek out shady spots for resting (Aublet et al. 2009 ).
The weather, especially heavy rain, decreased the amount of time the Tatra chamois spent foraging, and increased the time spent resting. Rainfall wets the coats of ungulates, so in poor weather, they have to expend nearly 30% more energy in order to maintain their normal body temperature (Parker 1988) . The animals' natural reaction is therefore to reduce activity in order to save energy (Loe et al. 2007) . The chamois applied a similar effort-avoiding strategy on cloud-free and windless days, when the temperature rose. The rate of metabolism in animals adapted to low temperatures begins to increase at temperatures above 14°C, and above 20°C, they begin to pant visibly (Renecker & Hudson 1986) . It has also been observed in the Tatras that when low cloud impairs visibility, the chamois foraged very close to the trails without being noticed by hikers (Jamrozy & Pęksa 2004) . The sex structure of herds is important for the allocation of activities within the time budget (Ruckstuhl & Neuhaus 2002 , Yearsley & Pérez-Barbería 2005 , as our study has confirmed. In accordance with the task budget for gregarious animals (Ruckstuhl & Kokko 2002) , males display a greater tendency to rest than the more active females. In contrast, once the males are on the move, they exhibit greater activity than the family herds. At the same time, the probability to move depends on the size of the herd. A smaller herd has to devote more time to locate scattered food resources (Beauchamp 2008) , whereas a larger number of foraging animals has the additional advantage of protection from predators as a result of the dilution effect (Shorrocks & Cokayne 2005) . Likewise, our results reflect this dependence: the larger the herd, the less time spent in moving around and the more time spent foraging.
A larger herd means better predator detection (Childress & Lung 2003) , which reduces the amount of time necessary for scanning the landscape and leaves more time for other activities (Lima 1995 , Ferretti et al. 2014 ). Predator detection can increase when the animals avail themselves of warning signals emitted by another species in the vicinity (Kitchen et al. 2010 ), e.g. the mutual warnings by marmots Marmota marmota and chamois in the Tatras. However, this advantage can be cancelled out, since large groups of potential prey are more readily discovered (Hebblewhite & Pletscher 2002) . Moreover, if the herd is too large, the animals' level of vigilance may drop as a result of responsibility being delegated to the many members of the herd (Beauchamp 2008) , or because of excessive competition for food (Moncorps et al. 1997) . Among the Tatra chamois, groups of 2-15 animals were most often seen (Jamrozy et al. 2007 ), which may either indicate that this is the optimal herd size for functioning in the conditions prevailing in the Tatras or resulted from limited number of individuals present in the population.
The proportion of time spent foraging and resting increased up to 100 m from a hiking trails; this distance can be regarded as a buffer zone beyond which the animals do not feel threatened by people. Beyond 100 m, the portions of time spent foraging and resting were stable at 50 and 45%, respectively. By comparison, the flight distance from humans in the Alpine chamois was found to range from 103 to 180 m (Gander & Ingold 1997) . The Tatra chamois' shorter flight distances may thus be an evidence for its partial adaptation to the almost constant presence of people in its habitats. Study on Apennine chamois indicates that flight distance in the places visited frequently by people was shorter than in the places where animals were less accustomed to people (Patterson 1988) . But the very existence of a buffer zone, mentioned above, means that habitat use is limited there, since the animals cannot utilise some part of the existing habitat to its maximum potential. This is particularly important in areas with a high density of hiking trails, as the Tatras, where the trail density of 2 km trail/1 km 2 area can lead to limitation of the proportion of the foraging over the area of 40% of the existing habitats.
The behaviour of alpine ungulates is the result of their adaptation to the environmental conditions prevailing in high mountains. The results of this study have shown that the daytime budget of the Tatra chamois is influenced by a set of environmental and social factors. The existence of tourist infrastructure and the consequent human penetration of chamois habitats additionally burdens the animals' time budget. Any increase in the intensity of human-induced factors is of particular importance for a population inhabiting a small, isolated area, as is the case with strictly high-mountain species.
